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8 Ignition Gazebo (Gazebo Sim) Installation
% X5 gy ! https://gazebosim.org/docs/all/getstarted

Platform Gazebo Versions

Ubuntu 22.04 Jammy Gazebo Harmonic (recommended), Gazebo Garden and Gazebo Fortress

Ubuntu 20.04 Focal Gazebo Garden (recommended), Gazebo Fortress and Gazebo Citadel

Ubuntu 18.04 Bionic Gazebo Citadel

Mac Monterey Gazebo Harmonic (recommended), Gazebo Garden, Gazebo Fortress and Gazebo Citadel

Mac BigSur Gazebo Garden (recommended), Gazebo Fortress and Gazebo Citadel

Windows Support via Conda-Forge is not fully functional, as there are known runtime issues see this issue for details.

PR ITE AR AT R BRI EEE T LR
M B & @ * Ubuntu 20.04, Gazebo Garden
FER Ak $gzsim & A F fiy L RRREALT R TR

8 Visual Studio Code
% % VSCode % %% SDF 4% » ¥ % Ubuntu Software 7 /& @ % % -

code Snap Store (Snap) — -

code

Code editing. Redefined.

visual Studio Code is a new choice of tool that combines the simplicity of 2 code editor with what developers need for the core
edit-build-debug cycle.

¥ f VSCode chzg # e 7 1 ¢ % 2 XML :

R

G SWRS 45 BE 85 aw @


https://gazebosim.org/docs/all/getstarted

8§ Creating worlds
Defining a world:
% i3 SDF e 4 ¢ 7 & tags °

<?xml version="1.8" >
<sdf version="1.8">
<world name="world demo">

</world>
</sdf>
E A R T 0 xml & sdf TR A > </sdf>R) AT 0 o sdf AR A o 2 R oeh
“TF 35 ¢ i world tag(<world>£2 </world>) ¢RI o g Bl world B £

= "world demo” °

Adding physics to the world:

<physics name="1ms" type="ignored">
<max_step size»®.001</max_step size>
<real time factor>1.0</real time factor>
</physics>

v

<physics>¥? </physics>= A4~ T T % > #* physics &H & & 2 71ms” > 2 (type)

% 2. 71251 & (Dynamic engine) »* ¥ i¥ # Dart, Ode, Bullet, Simbody...... v 2K

% Vignored”E_F) 5 IR R FiiEie B tag KiEH Do

<max_step size>®_H#e,5 ¥ 11 224 B (state of the world) 7 #5 e + PR >
A A AR s R F i TR )

<real_time_factor>%_fii pr [ L7 F “E pF R crot (] o

Adding Plugins to the world:

Plugin &_- i # i 4¢ §* £742 3% #6 3. (Dynamic load chunk of code) » ] :

<plugin
filename="gz-sim-physics-system”
name="gz::sim::systems: :Physics”>»

</plugin> -

Physics plugin & it it - » £ &

<plugin
filename="gz-sim-user-commands-system"
name="gz::sim::systems: :UserCommands">»
</plugin>

User commands plugin § § £]2&#3] ~ B & #3] ~ 4 17 He3) & Ho i Ky
Lo

e




<plugin
filename="gz-sim-scene-broadcaster-system”
name="gz::sim: :systems::SceneBroadcaster”>
</plugin>

Scene broad caster plugin % 7 £ B ch3-§
Gui tag:
%ﬁ (1

<gui fullscreen="0">

</gui>

y x5,

o IO T A L

.|_.

M Gui el = n
gz-guij 5 B¥ HEJEE o T :zzk;f]:éc“ B BFEBE R FTARA

-
Rt °

<!-- 3D scene —-»
<plugin filename="MinimalScene" name="3D View"»
<gz-gui>
<title»3D View</title>
<property type="bool" key="showTitleBar">false</property>
<property type="string" key="state">docked</property>
<fgz-guis

<engine>ogre2</engine»
<{scene>scene</scene>
<ambient_light>8.4 6.4 @.4</ambient_light>»
<background_color>@.8 0.8 @8.8</background_color>
<camera_pose>-6 @ 6 @ 8.5 8</camera_pose>
<camera_clip>
<near>@.25</near>
<far»>250@6</far>
</camera_clip>
</plugin>
<plugin filename="GzSceneManager" name="Scene Manager">
<gz-gui>
<property key="resizable" type="bool"»false</property>
<property key="width" type="double”>5</property>
<property key="height” type="double">5¢/property>
<property key="state" type="string”>floating</property>
<property key="showTitleBar" type="bool"»false</property>
<fgz-guis
</plugin>

MinimalScene - GzSceneManager § # %+ 3D 3%

showTitleBar ¢ i plugin * = %71 ¢ 484 > #1538 L ALA] % 3% plugin %
e

state € 4&H 2k i > ¥ * docked F T _f w2 @ 0 & & _* floating %%

B2 EF E ogre & ogre2

ambient_light f- background_color { § 3% chmkB L& ¥ F g d > camera_pose
fRApahxy,z =8



<!-- World control --»
<plugin filename="WorldContrel” name="World control™>
<gz-gui>

<titleWorld control</title>
<property type="bool"” key="showTitleBar">false</property>
<property type="bool" key="resizable">false</property:>
<property type="double" key="height">72</property>
<property type="double" key="width">121</property>
<property type="double" key="z">1</property>

<property type="string" key="state">Tloating</property>
<anchors target="3D View"»
<line own="left" target="left"/>
¢<line own="bottom" target="bottom"/»
</anchors>
</gz-gui>
<play_pause>true</play_pause>
<step>true</step>
<start_paused>true</start_paused>
<service>/world/world_demo/control</service»

<stats_topic>/world/world_demo/stats</stats_topic»
</plugin>

World control #& i+ § F #2412 &
play_pause fRET 2T iRk e T BT

® e

stats_topic f F & K3 L AP (R F & 5 2 F ) aiki
start_paused % % true | Gazebo fads PFigzk 5 7 2 iUk & -

<l-- World statistics --»>
<plugin filename="WorldStats" name="World stats">
<gz-gui>

<title>World stats</title>

<property type="bool"” key="showTitleBar”>false</property>
<property type="bool" key="resizable">false</property>
<property type="double" key="height"»118</property>
<property type="double" key="width"»>298</property>

<property type="double" key="z"»1<¢/property>

<property type="string" key="state">floating</property>
<anchors target="3D View">»
<line own="right" target="right"/>
<line own="bottom" target="bottom"/>
</anchors>
</gz-gui>

<sim_time>true</sim_time>
<real_time>true</real_time>

<real_time_ factor>true</real time_factor>
<iterations>true</iterations>
<topic»/world/world_demo/stats</topic>

</plugin>

WorldStats 4& i+ § § 2 & B3 4 > ¢ 7 sim_time($5E P &) ~ real_time(F %% Fr
) ~ real time factor(#i## - *"5’ YEEE L ) ~ iterations(§& ) o
GLFFRT AN PERDL GG LT ERET DL T BT

RTF \\ 0.00 %

Sim time 00'00:00:00.000
Real time 00 00:00:00.000

lterations 0



VEEHEY - BRABLYT 'g stats -

HiFL R 8 gzsim world demo.sdf

F T kTR B e iR

BECY - B3 8(Z4F P &) $ gztopic -e -t /world/world_demo/stats
3L /world/car_world/stats = WorldStats plugin # #73&X ¢ topic ¢ f-

A

<l-- Entity tree -->
<plugin filename="EntityTree" name="Entity tree">
</plugin>

FRBHEET LG - BT P DR R o5 ade it o
BF S r hgzguidE o S R GHE R Y TR deT R

-

>

o x
Q
Entity tree Align Tool
Entity Tree Apply Force Torque

.
+®, ground_plane Banana For Scale

o, Chair

v sun Camera Fps

Camera Tracking

Light:

<light type="directional" name="sun">
<cast_shadows>true</cast_shadows>
<pose>@ © 10 @ @ 8</pose>
<diffuse»9.8 8.8 9.8 1</diffuse>
<specular»@.2 8.2 0.2 1</specular>
<attenuation>
<range>1000</range>
<constant>@.9¢</constant>
<linear>@.01</linear>
<quadratic>@.001</quadratic>
</attenuation>
<direction»-8.5 8.1 -8.9</direction>
</light>

Light tag 4y 7 & B ek ik » % iRehtype ¥ 4 A_point(& sk &) ~ directional(
& KR ~ spot(F Gk E) o

cast_shadow % true p% > € & 4 IL 8 o

diffuse f- specular 2% t{cdtm L gpd o

pose ¥_k = % cip ¥t = % (X, y, Z, roll, pitch, yaw)il ¥ A £ % > Fl L dp gt R
attenuation 4y Tk R FHE 0 ¢ 7

range & mq‘% |

constant F R F]F 1 R &2 R RE 0 R L 2 >R R

linear PR EFF - 1 X 43593 £

quadratic = = % B F]F o ¥ %R ”;J‘ Aol &

direction & > & > Wi * 3+ directional ¥ spot

ok~ N



Adding model:

¥ 3] Gazebo fuel i =t ¥ ?“ > — 477 https://app.gazebosim.org/fuel
?& x 3 ;E 1:

PHE - BHCA T 2 BEE <> copy SDF snippet to clipboard » 4- ™ ] :

@ MARBLE_HUSKY_SENSOR_CONFIG_1

By MovAi

¥ o ]

& -
Liked 0
Downloaded 19
File size 1.33MB

> Upload date  Nov 15,2023
Last modified  Nov 15,2023

Version 1

I -1 pE A world = E p oo
?\‘. a3 ;\4 2.
2 #- GZ SIM_RESOURCE PATH 3% {7 3% *c.sdf 4 :0P 4 » ik sdf 22 & 7p
& T e 3DENV P &7 BT :}IE, £ T o
$ export GZ_SIM_RESOURCE_PATH="$HOME/3DENV"
¥ ¥ fuel 2 chmodel T T kR 4518 2 sdf AR e P &
£ k-t B4 8 world tag p (model %02 Coke 3 #) -
<include>
<urix
model://Coke
</uri>
</include>
% ¥ 7 SDF P e 2403 28 (4 <pose>) » 40T #177 !
<include>
<name>Cokel</name>

<pose>@ 0.1 @ @ @ B8</pose>
<uri>https://fuel.gazebosim.org/1.0/0penRobotics/models/Coke</uris>

</include>


https://app.gazebosim.org/fuel

8 Build a simple robot car
Building a simple world:
SRPELE - BRAASE R > s 2 - B model kit g o 4o T Ap

fﬁ .
<model name="ground_plane">»
<staticrtrue</static>
<link name="1link">
<collision name="collision">
<geometry>
<plane>
<normal>® @ 1</normal>
</plane>
</geometry>
</collision>
<visual name="visual">
<geometry>
<plane>
<normal>e @ 1</normal>
<size>100 100</size>
</plane>
</geometry>
<material>
<ambient>0.8 ©.8 0.8 1</ambient>
<diffuse>®.8 0.8 0.8 1</diffuse>
<specular>6.8 0.8 ©.8 1</specular>
</material>
</visual>
</link>
</model>

Linktag * k£ & 2 > visualtag P| ¥ 2 F At Ao ¢ Pl FHFBLE o
#_collision tag * * % :E ¥ s fe S8 > 4ok £ iF collision P §8 4w 2 2 R

3R
Building the model:

TEHA T

<model name='vehicle blue' canonical link='chassis'>
<pose relative to='world'>@ @ @ @ @ ©</pose>

% % 'vehicle blue’ » =+ B #-4]¥ 4y T~ B link(f% #) ¥ 5 canonical_link(f
A& AR ) 0 E AR g LN ,Zf“ - i link % canonical link e

posctag ViE AP H B H 2z ¥ f¥c i ¢ XY Z R(Roll) P(Pitch) Y(Yaw)
Links forming the robot:

% & model $8A_d joints i & & — A2 link(s)#12 & eh

1. Chassis(# é’? 2)

<link name='chassis’>
<pose relative to="_ model '>0.5 @ ©.4 @ @ ©</pose>

4 € & chassis # H = ¥ > 3% T & H inertial properties > 4o

<inertial> <!--inertial properties of the link mass, inertia matix-->
<mass>1.14395</mass>
<inertia>
<1xx>8.0895329</ixx>
<ixy>B8</ixy>
<ixz>e</ixz>
<iyy>0.381317</iyy>
<iyz>e</iyz>
<1z7>8.476646</177>
</inertia>
</inertial>



T & & inertia 3-8 %  click_me
F ¥ 7 & visual :

<visual name='visual'>

<geometry>

<box>

<size>2.@ 1.0 0.5</size>
</box>
</geometry>
<l--let's add color to our link-->
<material>

<ambient>0.0 9.0 1.0 1</ambient>

<diffuse>n.0 0.0 1.0 1</diffuse>

<specular>@.0 0.0 1.0 1</specular>
</material>

</visual>

g7 H

= =

geometry tag ¥ iE & H#-i¢ * 975k » & H gize(x,y,z) > % material tag ¥ T_&
72 ¢ (red, green, blue, alpha) » 2 5 ¢ & Bl E 4 3> 0~1 o
g Y R
s §_% 3 collision :
<collision name="collision'>

<geometry>
<box>

<5ize>»2.0 1.0 0.5</size>

</box>
</geometry>
</collision>
</1link>

</model>

3T tcollision * /] 7 — T &L hE Ak o W F € RECE ] U collision
U
B {4 Fmodel A4 @

% ¢ EAeT B AT

I el

2. Left wheel( = #)

. - .
7 e %@ 3 grmodel tag p
<link name='left_wheel'>
<pose relative to="chassis">-8.5 8.6 @ -1.5787 @ @</pose>
<inertial>
<mass>1</mass>
<inertia>
<ixx>0.043333</ixx>
<ixy>@</ixy>
<ixz>@</ixz>
<iyy»@.043333</iyy>
<iyz>e</iyz>
<izz>0.08</1izz>
</inertia>
</inertial>

27 Chassis £ = 4p 12 » f£ &= % ¢ pitch &

A5 -1.5707(rad) 0+ %{-90

¥k e & 22 = visual £ collision :


https://amesweb.info/inertia/mass-moment-of-inertia-calculator.aspx

<visual name="visual'>
<geometry>
<cylinder>
<radius>@.4</radius>
<length>@.2</length>
</cylinder>
</geometry>
<material>
<ambient>1.8 @.8 8.8 1</ambient>
<diffuse>1.0 @.8 8.8 1</diffuse>
¢specular>1.@ 8.8 @.@ 1</specular>
</material>
</visual>
<collision name="collision">
<geometry>
<cylinder>
<radius>@.4</radius>
<length>@.2</length>
</cylinder>
</geometry>
</collision>
</link>

g % g0A ik 5 cylinder 0 # F & radius ¥ length & B %8k ©
Right wheel(+ #5)
L= E RIREE

<!--The same as left wheel but with different position--»
<link name='right_wheel’>
<pose relative_to="chassis">-0.5 -8.6 © -1.5787 @ 0</pose> <!--angles are in radian-->
<inertial>
<massri</mass>
<inertia>
<ixx>8.0843333</1xx>
dxy>ad/ixy>
<ixz>8</ixz>
Ciyy»8.843333</iyy>
dyz>e¢/iyz>
«izz>8.88</iz2>
<finertia>
</inertial>
<visual name='visual'>
<geometry>
<cylinder>
<radius>8.4</radius>
<length>@.2</length>
</cylinder>
</geometry>
<material>
<ambient>1.8 @.8 8.8 1</ambient>
«diffuse>1.8 .8 @.0 1</diffuse>
¢<specular>1.8 8.2 8.8 1</specular>

</material>
</visual>
<collision name="collision’>
<geometry>
<cylinder>

<radius>8.4</radius>
<length>@.2¢/length>
</cylinder>
</geometry>
</collision>
</link>

Defining an arbitrary frame

RTH - oA iR R IE

<frame name="caster_frame" attached to-"chassis'>
<pose>d.8 0 -0.2 @ @ 0</pose>

</frame>

T lagiil 3 * 3 relative_to %] % ¢ X * 7 attached_to > & ‘ﬁ 3 4P e

ey

=
o
o

Caster wheel(%r#:/# 24 i)

10



<!--caster wheel-->
<link name="caster’'>
<pose relative_to="caster_frame'/>
<inertial>
<mass>1</mass>
<inertia>
<ixx>8.016¢/1xx>
cixy>8¢/ixy>
<ixzre</ixz>
<iyy»e.e16</iyy>
<iyz>e</iyz>
<izz>8.@16¢/izz>
<finertia>
</inertial>
<visual name='visual'>
<geometry>
<sphere>
<radius>@.2</radius>
</sphere>
</geometry>
<material>
<ambient>@.8 1 @.@ 1</ambient>
<diffuse>e.® 1 0.8 1</diffuse>
<specular>@.@ 1 8.0 1</specular>
«/material>
</visual>
<collision name='collision”>
<geometry>
<sphere>
<radius>@.2¢/radius>
</spheres
</geometry>
¢/collision>
</1link>

B A Lk 2 LRI AR B B AR Bt 2
WeA 2 o ¥ A0k % hE_sphere(¥F § %¥ic i radius)

Joints(connecting links together):

Jointtag § F #4825 f- 4s 0 T XK P2 Bl E R N

1. Left wheel joint

<joint name='left wheel joint' type='revolute':>
<pose relative to='left wheel'/>

T & joint e &AL ~ EH B (type) > HHBHEE o TR * dhtype A
revolute » #% =7 1 DOF e g é o

<parent>chassis</parent>
<child>left wheel</child>

& B joint ¢ @3 BAE > ST AUF T KT A2 o

<axis>
<xyz expressed_in='__model__'>@ 1 @</xyz> <l--can be defined as any frame or even arbitrary frames-->
<limit>
<lower>-1,79769e+308</lower> <!--negative infinity--»>
<upper>»1.79769e+308</upper> <!--positive infinity-->
</limit>
</faxis»
</joint>

W

axis tag T_& 1 GEgE b 0 W54 ¥ model E_ Ay #hEdE 0 b 0,1,0 ehg
E 7 4 limittag ¥ TARB'VEE LR > J LAY - B R
+& *T % (inrad) °
2. Right wheel joint
23 Left wheel joint 4p ¢ > (2 JE -1 % ~ 5 & 45 2 G 4% ©

Wi

11



<joint name="right_wheel_joint' type='revolute’>
<pose relative to="right wheel'/>
<parent>chassis</parent>
<child>right wheel</child>

<axis>
<xyz expressed_in='__model_ >0 1 @</xyz>
<limit>
<lower>-1.79769e+3038</lower> <!--negative infinity-->
<upper>1.79769e+3088</upper> <!--positive infinity-->
</limit>
</axis>
</joint>

3. Caster wheel joint

<joint name='caster wheel' type='ball'>
<parent>chassis</parent>
<child>caster</child>

</joint>

type p T _5 ball » ¥+ 3 DOF sggd o
Conclusion:
B heT Bl
Gazebo Sim - 0
= Gazebo Sim :

&, Model Entity 4

Name ground_plane
Parent Entity 1
Source File Path ...ser/3DENV/building_robot.sdf
Model Sdf

+ Pose
Wind Mode
Static
Self Collide
Model Canonical Link

Entity Tree —+

~ /5, ground_plane
> 4@, link
~ 45, vehicle_blue
/@, chassis
» @, left_wheel
» @, right_wheel
» @, caster
-( left_wheel_joint
—( right_wheel_joint
—( caster_wheel

i’ %’ sun

W sunVisual

7 Entity Tree ¥ ¥ 11 ¢ F| #7142 = &1 links £ joints °

12



§ Moving the robot car

Diff _drive plugin:
diff drive #& % 0% k& 3 > BT KE 2~ B H F F dHrmodel tag p -

<plugin

filename="gz-sim-diff-drive-system"

name="gz::sim: :systems: :DiffDrive”>

<left_joint>left wheel joint</left_joint>

<right joint>right wheel joint</right joint>

<wheel separation>1.2</wheel separation>

<wheel_radius>@.4</wheel_radius>

<odom_publish_frequency>1</odom_publish_frequency>

<topic>cmd_vel</topic»
</plugin>
left joint £ right joint 4 %|3x » @ 3 T &2 = ~ + joint °
At e ERDIPF Iy shs B E 0.6 2-0.6 0 & wheel separation i 1.2 °
wheel radius P~#5+ £ j5(© ** model tag » % & 7)o
odom_publish_frequency €3k ¥ 2 4234 # ¥|/model/vehicle blue/odometry i
%
cmd_vel &_diff drive & % mﬁg?] ~ topic °
Topics and Messages:
Foor RS T R B 0T D o F R ALE S B R (L R
g A ATH - BB WAL T
$ gz topic -t "/cmd_vel" -m gz.msgs. Twist -p "linear: {x: 0.5}, angular: {z: 0.05}"
tdp L& FF 2 topic FHL - -mdp T LEA] o IS B0 ARG W Y
BT 0 B3 e x 2 0.5 m/s i BB S I P oz b G R i o
4 R 5 0.05rad/s fde o 7 & F 0T 4g 4 kT fEE B topic chiT
$ gz topic -h °
Moving the robot using the keyboard:
BT LB SR F RSB IR RS B
4 : KeyPublisher & TriggerPublisher °
1. KeyPublisher :

PR ST T G T AR Y R T AL TR T R g LS

% gui tag ¥ 4r » <plugin filename="KeyPublisher" name="Key Publisher"/> -

F ST B ORI L AT - B B T 4

$ gz topic -e -t /keyboard/keypress

FEF ARG Y TR TR R TR R *‘"*’ﬁﬂ* € Bt 4p

T N T AR T s 2 s 3w

: 16777235

|

: 16777237

: 16777234

: 16777236

13



2. TriggeredPublisher

¥

A3

PHFE g TiE F, topic
e topic(/keyboard/keypress) i®

Y . v A 2 DAY 4 CRRpE Y pre A
= £ — topic mﬁig‘l roo Bt A ey T ﬁg‘] ~
v , = 2 . v 2 A N 4 N
5 # % 3 3 fhtopic(emd vel) mﬂiﬂ oo 14T 1L
=2 Y 22 s a2 ) N . .
b3 o ghiT L miEaELEL > A world tag ¥ 4e 12T RS
<!-- Moving Forward-->
<plugin filename="gz-sim-triggered-publisher-system”
name="gz::sim: :systems::TriggeredPublisher">
<input type="gz.msgs.Int32" topic="/keyboard/keypress">
<match field="data">16777235</match>
</input>
<output type="gz.msgs.Twist" topic="/cmd_vel">

linear: {x: ©.5}, angular: {z: 0.0}
</output>

</plugin>
TA4p L7 input & output © H
A Be ¥

e 16777235 % 4 e L = ki -
v

2 \ S, 2 s 2= 22 B
BTN oo~ AL RE e (e~ 2~ 4 g plugin ¢
<l-- Moving Backward-->
<plugin filename="gz-sim-triggered-publisher-system”

name="gz::sim::systems::TriggeredPublisher">

<input type="gz.msgs.Int32" topic="/keyboard/keypress">

<match field="data">16777237</match>
</input>

<output type="gz.msgs.Twist" topic="/cmd_vel">

linear: {x: -@.5}, angular: {z: @.0}
</output>

</plugin>

14



§ Sensors

IMU Sensor:
IMU sensor 7 plugin ¥ J'I@?J NPt e s A RAREERN4ER 0 ZE2 IMU
plugin & world tag p 4™

<plugin filename="gz-sim-imu-system"
name="gz::sim::systems::Imu">
</plugin>

£ % % IMU plugin '/ sensor tag 7534 2& > % chassis ¢ link tag & T

<sensor name="imu_sensor" type="imu">
<always_on»1</always_on>
<update_rate>1</update_rate>
<visualize»true</visualize>
<topic>imu</topic>

</sensor>

always _on % & true B| ¢ i&J5 update rate { ATHcx

visualize ¥_& ¥_F & 7+ sensor GUI 4 & 7 fic#d +

topic T_&F F A Ll H

& & IMUdata ¥ 12 & pRrd T 2 R {F

10 @ % Beiisir B 0 ¥ BhE = 7 & B AR

2. BExy - II}X;%%}‘W%J »4p 4 °$ gz topic - -t /imu
a%fr?*‘:%ﬁ*ug BryEad e s @ REE WA R4oT B

header {
stamp {
sec: 22
}
data {
key: "frame id"
value: "vehicle blue::chassis::imu sensor"
}
data {
key: "seq"
value: "19"
}
}
entity name: "vehicle blue::chassis::imu sensor"
orientation {
x: 9.5539749825751779%e-12
: 3.7041665141327274e-06
: 6.9474905014058687e-07
: 0.99999999999289824
}
angular_velocity {
X: 4.5337979445223294e-13
y: 4.4239080166856279¢e-13
z: 1.7907998732677392e-17
}
linear acceleration {
X: -7.2601166413169938e-05
y: -2.8824245862733537e-10
z: 9.7999999984519413

}

15



Contact Sensor:
PRRIBT UGR- F BT - R RIS g o 0T Fe TR R R R
T5 b+ o Az - WA & world tag ¢

<model name="wall'>
<staticrtrue</static>
<pose>5 @ @ @ @ B</poser<!--pose relative to the world-->
<link name="box'>
<visual name="visual'>
<geometry>
<box>
<size»8.5 10.8 2.8</size>
</box>
</geometry>
¢!--let's add color to our link-->
<material>
<ambient>@.8 8.8 1.8 1</ambient>
<diffuse>@.@ 8.9 1.@ 1</diffuse>
<specular>@.e 8.8 1.8 1</specular>
</material>
</visual>
<collision name='collision’>
<geometry>
<box>
<size»8.5 198.8 2.8¢/size»
</box>
</geometry>
</collision>
</link>
</model>

dork 2 A o BRI € 4T W

Gazebo Sim

Gazebo Sim

Entity tree

| Entity Tree 4

> % ground_plane
> o, wall
> 45, vehicle_blue

> E;sun

7 1 | i
7, S S L T Y
= N Key publisher o a x
/ \ \ <

.| Keystrokes are being published to topic:

oz e — < ‘eyboardeypress .
77 7] 5
L7 ] ] o
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£ ¥ ¥ contact sensor =7 plugin i > % world tag & T

<plugin filename="gz-sim-contact-system"
name="gz::sim::systems::Contact">
</plugin>

BF )I*usb #- contact sensor =77 sensor tag *x i+ wall 7 link(box) tag

<sensor name='sensor_contact' type='contact'>
<contact>
<collision>collision</collision>
</contact>
</sensor>

contact % # collision > P collision tag =% #c | ¥_¥% Z_wall model = collision %
F# (14 & _collision)
Lok 2 4 wall model tag  #72& — B Touch plugin » 38 & BEA% ff £ P38 F 21

<plugin filename="gz-sim-touchplugin-system™
name="gz::sim: :systems::TouchPlugin™>
<target>vehicle blue</target>
<namespace>wall</namespace>
<time>@.001</time>
<enabled>true</enabled>
</plugin>

target tag ¥ 14 iE AR A4 2 ﬁﬁliﬂ??%f *

namespace /& %_7 % # Htopic &L > R E wall P $ & topic T % /wall/touched
FFPREALT 2

10 % Mg B o

2. Bpxy - % :,%’,ﬁﬁi%l »3ip 4§ gz topic -e -t /wall/touched

3. Hedrd FALPIBEE Ao A B 6 B

BEER 7 e TriggeredPlublisher #& ¢ % world tag p > & & 3 7 $| 35 £EpF % 0k H i#
B

<plugin filename="gz-sim-triggered-publisher-system"
name="gz::sim::systems::TriggeredPublisher">»
<input type="gz.msgs.Boolean" topic="/wall/touched">
<match>data: true</match>
</input>
<output type="gz.msgs.Twist" topic="/cmd vel">
linear: {x: @.@}, angular: {z: 0.8}
</output>
</plugin>

v

Touchplugin m@?} topic(/wall/touched) i* % #7412 3 & & z’v’ﬂtopic(/cmd_vel)év’ﬂﬁ%]
» » if data: true P #-2 F 3 B ~ £ :F B E

Lidar Sensor:

JHEEE G RN AEE T RT R B ERREAAL I I AR T
pt ¥ g % Lidar sensor @ Z£ touch sensor © Lidar &_”light detection and ranging”
m‘ﬁ”é, VAR RIEBT KRR E A Y Flhled o T bR i kR
B 3 ¢ %@*m&ﬁé}ﬁ. A 3@"]‘:9. °

B iﬁf;i hB 3 8 % gyt > - B frame k ¥ %_Lidar sensor » % # 3 £ model tag *
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<frame name="lidar_frame" attached to='chassis'>
<pose>@.8 @ 9.5 @ © ©</pose>
</frame>

3% ¥ #-17 plugin i * & world tag p

<plugin
filename="gz-sim-sensors-system”
name="gz::sim::systems: :Sensors">
<render_engine>ogre2</render engine>
</plugin>

- chassis link tag ® 4c¢ » lidar sensor :

<sensor name='gpu_lidar’ type="gpu_lidar’'>"
<pose relative_to="lidar_frame'>8 @ 8 © 8 B</pose>
<topicrlidar</topic>
<update_rate>10</update_rate>
<ray>»
<scan>
<horizontal»
<samples>648</samples>
<resolution>1</resolution>
<min_angle>-1.396263</min_angle>
<max_angle>1.396263</max_angle>
</horizontal>
<vertical>
<samples>1</samples>
<resolution>@.01</resolution>
<min_angle>»8</min_angle>
<max_angla>»B</max_angle>
</vertical>
</scan>»
<range>
<min>»@.@88</min>
<max>»1@.8</max>
<resolution>B.@1</resolution>
</range>
</ray>
<always_on>1</always_on>
<visualize>true</visualize»
</sensor>

sample ¥_% F gk T & 4 = ek kL SficE o resolution 3k 14 sample &_
#° B P By B Dl E

BEFR REFH ER o Asdf fhep b B ST % C+H& = 12 T flidar_node.ce
%
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#include <ignition/msgs/twist.pb.h>
#include <ignition/msgs/laserscan.pb.h>
#include <ignition/transport/Node.hh>

std::string topic_pub = "/cmd_vel";
ignition::transport::Node node;
auto pub = node.Advertise<ignition::msgs::Twist>(topic_pub);

void cb(const ignition::msgs::LaserScan &_msg)
{

ignition::msgs::Twist data;

bool allMore = 2
for (int 1 = 0; 1 < _msg.ranges_size(); i++)
{
if (_msg.ranges(i) < )
{
allMore =
break;
}
}
if (allMore)
{
data.mutable_linear()->set_x( )
data.mutable_angular()->set_z( )
}

else
{
data.mutable_linear()->set_x( )i
data.mutable_angular()->set_z( )i
}
pub.Publish(data);

int main(int argc, char **argv)

{

std::string topic_sub = "/lidar";

if (!node.Subscribe(topic_sub, cb))

{
std::cerr << "Error subscribing to topic [
return -1;

<< topic_sub << "]" << std::endl;

ignition::transport::waitForShutdown();

return 0;

PRSP R D S L e o PR TR R L 2 W
EF U2 2T Y CMakeLists.txt 4§ » I $f2%c w 2r sdf fpAp o S 0 32 F

B SA A e0Be (B b s 3 T A T gy 4

$ mkdir build
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https://github.com/gazebosim/docs/blob/master/garden/tutorials/sensors/CMakeLists.txt

$ cd build

$ cmake ..

$ make lidar node

SR B RS 2T BE RSB R £ BT - R T

£ ©§ /build/lidar node > T RFE B I g p e T I RFT I EER -
FFAP S fhdy £ 158 Gazebo launch % & > e T E - B 4 ,T_L;,;; B b rR
7o RTHI 4 i sensor_launch.gzlaunch #§ f.sdf A PRI

<?’xml version="1.8'?>
<gz version="1.@">
<executable name='sensor-world’>
<command>gz sim sensor_tutorial.sdf</command>

</executable>
<executable name='lidar_node'>»

<command>. /build/lidar_node</command>

</executable>
</gz>
PR T L e nensdf A L 0 #%%"fg;}%é‘i&;; =
$ gz launch sensor launch.gzlaunch
R B B S Ctrl + C
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§ %ier

1.

Gazebo garden & 5§ git :
https://github.com/gazebosim/docs/tree/master/garden/tutorials

Ign Gazebo %5 ¥ 5% %% (¥%) !
https://www.youtube.com/watch?v=48TX-XJ14Gs&list=PL6FI-gIL5jiEd4Hv-
NIAuO2Cbbs27UpAM&pp=1A0QB

Gazebo garden F %% :

https://gazebosim.org/docs/garden/tutorials

Publisher tutorial :

https://gazebosim.org/api/transport/9.0/messages.html
Mass Moment Of Inertia Calculator :

https://amesweb.info/inertia/mass-moment-of-inertia-calculator.aspx
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https://github.com/gazebosim/docs/tree/master/garden/tutorials
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